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FOREWORD 


This Bibliography is comprised of approximately, 1500 reference citations related to the six problem 
areas in the mechanics of structural failure d ef ined'.i n the Introduction. The literature search which 
resulted in the bibliography was conducted as a part of NASA Lewis Research Center Contract NAS 
3-16681. 

The purpose of this publication is to provide, in easy reference form, a survey of the literature pub- 
lished in the ten year period 1962-1972 regarding failure modes and mechanisms of aerospace struc- 
tures. Documents referenced that are dated earlier than this period have been included because of 
the frequency of their citation, usually because they are regarded as "classics”. It therefore provides 
a basis for broadening the information based produced for the Aerospace Safety Research and Data 
Institute. 

It is recognized that the bibliography is an incomplete listing and represents only an initial installment. 
Nevertheless, it is hoped that it will contribute as a guide to those who seek related information. 
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INTRODUCTION 


The. Bibliography of Information on the Mechanics of Structural Failure contains references pertaining 
to the six problem areas listed below: 

I. Life prediction of materials at high temperatures and exposed to monotonic and 
cyclic loading - Includes information on low cycle and thermal fatigue particularly as 
it applies to turbine buckets in the gas turbine engine and high cycle fatigue data for 
materials used in components such as engine bearings. 

II. Fracture toughness data on various structural materials - Available data are cate- 
gorized with respect to test methods, Ki c versus K c , and other peculiar parameters con- 
sidered by the investigators. In particular, data derived from ASTM standard tests are 
identified. 

III. Fracture mechanics analyses - capabilities and limitations - A significant amount of 
publications deal with linear eleastic fracture mechanics which assumes plane strain. 
Attempts were made to identify any work that was done, taking into account elastic- 
plastic theories. 

IV. Hydrogen embrittlement of superalloys - This subject is of interest regarding turbine 
buckets, which are exposed to high temperatures. It will be of increasing importance 
if additional interest develops in using hydrogen as the fuel in gas turbine engines. 

V. Protective coatings - Airbreathing engines operating in contaminated environments are 
in need of protection against attach by the contaminants. Information on the various 
candidate coatings and the effects of combustion products of contaminants in jet fuels 
on engine components is of prime interest. For example, the sulfur ordinarily contained 
in JP fuels reacts with salt present in shipboard and offshore environments and the 
resulting compounds attack turbine buckets severely. 

VI. Composite materials data on low cycle and thermal fatigue - Our aim here is to search 
for data related to composite structural materials. 

This Bibliography is divided into seven parts. Parts I - VI are comprised of citations in the six problem 
areas researched. All references are listed alphabetically, using the surname of the principal author. 
Part VII is a complete author index, including the names of co-authors. 

Each entry includes the author or corporate source, the title, a publication source, and the date. The 
format used is unique to the purpose of the bibliography. All entries preceded by an asterisk (*) 
are included in the Aerospace Safety Research and Data Institute data base, i.e., ASRDI Forms 102A 
were completed for them. The remaining citations are either references cited by authors whose work 
has been abstracted or are valid references that could not be researched under the current contract 
because of funding limitations. When it could be readily established, the entry has been qualified 
to show its availability from one or more of the several government or government-sponsored in- 
formation distribution centers. 


VII 


Alternative sources for the references in the bibliography are identified as follows: 

"A” Numbers, e.g., A73-12005 

Hard copy and/or microfiche of these citations may be purchased from the NASA- 
sponsored Technical Information Service operated by the AIAA, 750 Third Avenue; New 
York, New York 10017. 

"AD” Numbers, e.g., AD-734304 

Hard copy and/or microfiche/microfilm of AD numbers that are unclassified and unlimited 
in distribution may be purchased from the National Technical Information Service, Spring- 
field, Virginia 22151. 

Hard copy and/or microfiche/microfilm of AD numbers that are limited distribution and 
available only to qualified registered users may be ordered directly from the Defense 
Documentation Center, Cameron Station, Alexandria, Virginia 22314. 

“N” Numbers, e.g., N69-16367 

Hard copy and/or microfiche of these citations may be purchased from the National Tech- 
nical Information Service, Springfield, Virginia 22151. 

The order of precedence for information included in the citations in this bibliography is: 

1. Author(s) 

2. Title 

3. Ori g inal source, i.e., technical report number or proceedings, journals, etc. 

4. Date of publication 

5. Alternative source 

A particular effort has been made to highlight the date of publication because of its relevance in 
a field of research that is continually changing. 

In general, the source for all references is an activity in the United States of America. It is recognized 
that considerable Russian and Japanese literature exists in Problem Areas I and VI and that only 
a fragment of it is referenced because of the problem of translation. Similarly, time did not permit 
an adequate survey of literature published in the United Kingdom, Australia, and several European 
nations relating to Problem Areas 1,11,111 and VI. 

Classified documents have been omitted. It is recognized that some useful data in Problem Areas 
I and VI exists in classified publications. 


viii 



PROBLEM AREA 1 


Life prediction of materials at high temperatures and ex- 
posed to monotonic and cyclic loading - Includes information 
on low cycle and thermal fatigue particularly as it applies to 
turbine buckets in the gas turbine engine and high cycle fa- 
tigue data for materials used in components such as engine 
bearings. 



LIFE PREDICTION OF STRUCTURAL MATERIALS 


A 


Abel, A. and Ham, R. K.: The Cyclic Strain Behavior K 
of Crystals of A1 (4%) Cu ll, Low-Cycle Fatigue. 
Acta Met. Vol. 14. P.1495. 1966. 

Abo El Ata, M. M. and Finnie, I: On the Prediction 
of Creep-Rupture Life of Components under 
Multiaxial Stress. Creep in Structures 1970. 

Proc. Second Symposium. Goteborg, Sweden. 
17-21 August 1970. 

Achter, M. R.: Effect of Environment in Fatigue 
Cracks. ASTM STP No. 415. P. 181. 1967. 

Adair, A. M. and Roberson, J. A.: The Effects of Mi- 
crostructure on the Strength and Fracture of 
18% Ni (250 Grade) Maraging Steel. AFFDL- 
TR-70-144. December 1969. 

*Ahmad, I., Barranco, J. M., Loomis, K. E., and Hef- 
ferman, W. J.: Metal Matrix Composites for High 
Temperature Application. Watervliet Arsenal, 

N.Y. Report WVT-7155. October 1971. Avail- 
able as AD-734304 and N72-19647. 

*Anderson, W. J., Bamberger, E. N., and Zaretsky, 

E. V.: Rolling-Element Bearing Life from 400 to 
600°F. NASA TN-D-5002. January 1969. Avail- 
able as N69-16367. 

Anderson, W. J. and Coe, H. H.: High Speed Rolling 
Element Bearing. NASA-CASE-LEW-10856-1. 

16 November 1971. Available as N72-22490 
(Patent). 

Anderson, W. J., Coe, H. H., and Scibbe, H. W.: Eval- 
uation of Hollowed/Drilled/Balls in Ball Bear- 
ings at DN Values of 2 Million. NASA TM- 
X-52747. January 1970. Available as N70- 
19336. 

Anderson, W. J., Fleming, D. P., and Parker, R. J.: 

The Series Hybrid Bearing - A New High Speed 
Bearing Concept. ASME Paper 7 1 -LUB- 15. ASLE 
and ASME Joint Lub. Conf. Philadelphia, Pa. 5-7 
October 197 1. Available as A72-11537. 

Anderson, W. J., Parker, R. J., and Zaretsky, E. V.: 

A Study of Residual Stress Induced During Roll- 
ing. ASME Paper 68-LUB- 1 . ASME and ASLE 
Lub. Conf. Atlantic City, NJ. 8-10 October 
1968. Available as A68-45540. 


Anderson, W. J., Parker, R. J., and Zaretsky, E. V.: 

A Study of Residual Stress Induced During Roll- 
ing. NASA TM-X-52422, NASA Lewis Research 
Center. 1968. Available as N68-.30955. 

;n . .Anderson, W. J. and Zaretsky, E. V.: Effect of Ma- 
terials - General Background. NASA Lewis Re- 
search Center. 1971. Available as N71-26834. 

Anderson, William J. and Zaretsky, Erwin V.: 
Rolling-Element Bearings. Machine Design. Vol. 
40. No. 14. PP 22-39. 13 June 1968. 

Armstrong, P. E. and Brown, H. L.: Dynamic 
Young's Modulus Measurement Above 1000°C 
on Some Pure Polycrystaline Metals and Com- 
mercial Graphites. Trans. AIME. Vol. 230. No. 5 
PP 962-966. August 1964. 

Arwas, E. B., McGrew, J. M., and Winn, L. W.: New 
Bearing Concepts for Gas Turbines. SAE Paper 
720739. Mechanical Technology, Inc. SAE Na- 
tional Combined Farm, Construction and Indust 
Mach, and Power Plant Meeting. Milwaukee, 
Wis. 1 1-14 September 1972. Available as A73- 
12005. 

Ault, G. M.: Current Status and Opportunities for 
Improved High-Temperature Materials for Ad- 
vanced Turbojet Engines. AIAA Paper 65-741. 
November 1965. 

Austin, Brendon A., Reiner, Albert N., and 
Davidson, Thomas E.: Low Cycle Fatigue 
Strength of Thick-Walled Pressure Vessels. Wa- 
tervliet Arsenal. WVT-6819. June 1968. Avail- 
able as AD-835514. 


B 


Babitzke, H. R., Siemens, R. E., Asai, G., and Kato, 
H.: Development of Columbium and Tantalum 
Alloys for Elevated Temperature Service. Bu- 
reau of Mines. Report No. 6558. 1964. 

Baldi, R. W.: Experimental Investigation of Fatigue 
Damage Accumulation. Aircraft Engineering. 
Vol. 44. PP 4-6. November 1972. Available as 
A73-13571. 
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Bamberger, E, N.: Bearing Fatigue Investigation. 
NASA CR-72290. General Electric Co. R69- 
FPD-309. 15 September 1967. 

Bamberger, E. N. and Zaretsky, E. V.: Fatigue Lives 
at 600°F of 120 Millimeter Bore Ball Bearings 
of AISI M-50, AISI M-l, and WB-49 Steels. 

NASA TN-D-6156. NASA Lewis Research 
Center. E-6004. March 1971. Available as N71- 
21666. 

Bamberger, E. N.: Effect of Materials Metallurgy 
Viewpoint. Interdisciplinary Approach to the Lu- 
brication of Concentrated Contacts. P. M. Ku, 
Editor. Proceedings Preprint of a NASA Sym- 
posium. Vol.ll.P. 103. July 1969. 

Bamberger, E. N.: The Effect of Ausforming on the 
Rolling Contact Fatigue Life of a Typical Bear- 
ing Steel. Journal Lubrication Technology. Vol. 

89. No. 1. PP. 63-75. January 1967. 

Bamberger, E. N.: Electroslag Melted M-50 

Ausformed Bearings Interim Engine ering Re- 

port, 1 January — 31 March 1970. Report No. 
R-70AEG482. General Electric Co. 15 May 
1970. Available as AD-869612. 

Bamberger, E. N.: Electroslag Melted M-50 

Ausformed Bearings Interim Engineering Prog- 
ress Report, 1 April — 30 June 1970. Report No. 
R-70AEG322. General Electric Co. 15 July 

1970. Available as AD-871654. 

Bamberger, E. N.: Life Adjustment Factors for Ball 
and Roller Bearings. An Engineering Design 
Guide. ASME. New York. 1971. 

Barnett, R. L. and Hermann, P. C.: Proof Testing 
in Design with Brittle Materials. Journal 
Spacecraft Rockets. Vol. 2. No. 6. PP. 956-961. 
December 1965. 

Barrere, Michael: French Turbojet Research 
Reviewed. AFFTD-HC-23-0617-72. June 1972. 

Barton, J. R.: Fatigue Damage Detection. February 

1971. Available as A72- 12498. 

Baskin, Y., Harada, Y., and Handwerk, J. H.: Some 
Physical Properties of Thoria Reinforced by 
Metal Fibers. Journal of Americal Ceramics Soc. 
Vol. 43. 1V09. 1969. 


Bass, C. D. and Harmsworth, C. L.: Fatigue, Tensile 
and Creep Properties of 17-7 PH TH 1050 and 
AM 350 SCT Sheet. AFML. December 1969. 

Beachem, C. D.: The Effects of Three Aqueous En- 
vironments on High-Stress Low Cycle Fatigue of 
An 18 Per Cent Nickel Ma raging Steel. NRL- 
MR-1627. June 1965. Available as AD- 
475863L. See also NRL-MR-1685 and AD- 
631545. 

Bednarski, S. and Shen, C. N.: Gas-Turbine Loading 
Schedule for Maximum Life of the Hot Gas Path 
Components. ASME Paper 70-WA/GT-2. Gen- 
eral Electric Co. November 1970. Available as 
A7 1-141 16. 

*Begley, R. T., Cornie, J. A., and Goodspeed, R. C.: 
Development of Columbium Base Alloys. AFML- 
TR-67-1 16. November 1967. Available as AD- 
824229. 

*Begley, R. T., Godshall, J. L., and Harrod, D. L.: De- 
velopment of Columbium Base Alloys. AFML- 

TR-65-385. January 1966. 

Belener, P. R., Bird, R. J., and Wilson, R. W.: Hot 
Corrosion Problems Associated with Gas 
Turbines. ASTM STP No. 421. P. 123. June 
1966. 

Belfour Stulen, Inc.: Aerospace Structural Metals 
Handbook. Vol. I. AFML-TR-68-1 15. 1968. 

*Bell, W. J. and Benham, P. P.: The Effect of Mean 
Stress on Fatigue Stress of Plain and Notched 
Stainless Steel Sheet in the Range from 10 to 
.10 million cycles. Proc. Fourth Pacific Area Na- 
tional Meeting, Los Angeles California. 1-3 Oc- 
tober 1962. ASTM STP No. 338. 1963. 

Bellows, G.: Applying Surface Integrity Principles 
in Jet Engine Production. Metals Eng. Quarterly. 
PP. 55-58. November 1972. Available as A73- 
13272. 

*Benson, D. K., and Grosskreutz, J. C.: Suppression 
of Fatigue Cracking Through Control of Surface 
Conditions. AFML-TR-67-343. Midwest Re- 
search Institute. September 1968. Available as 
AD-843591. 

Bergman, P. A.: Hot Corrosion of Gas Turbine 
Alloys. Corrosion. Vol. 23. No. 3. P. 72. 1967. 
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Berkowitz-Mattuck, J.: Kinetics of Oxidation of 
Refractory Metals and Alloys at 1000°C. ASD- 
TDR-62-203, Part 2, March 1963. 

Berling, J. T. and Conway, J. B.: Effect of Hold-Time 
on the Low-Cycle Fatigue Resistance of 304 
Stai nless Steel at 1200°F. Proceedings. 1st In- 
ternational Cont. on Pressure Vessel Tech. 
Delft, Holland, P. 1233. 1969. 

Berling, J. T. and Slot, T.: Effect of Strain Rate on 
Low Cycle Fatigue Resistance of AISI 304, 316 
and 348 Stainless Steels at Elevated Tem- 
perature. ASTM STP No. 459. 1969. 

Betran, A. M., Sims, C. T., and Wagenheim, N. T.: 
The High Temperature Properties of Mar 
M-509. Journal of Metals. P. 39. September 
1969. 

Bisson, Edmond E. and Anderson, William J.: Ad- 
vanced Bearing Technology. NASA SP-38. PP. 
311-321.1964. 

Blackburn, M. J.: Relationship of Microstructure to 
Some Mechanical Properties of Ti-8Al-lV-lMo. 
Trans. ASM.Vol.59. 1966. 

Blake, R. E.: Predicting Structural Reliability for 
Design Decisions. Journal of Spacecraft and 
Rockets. March 1967. 

*Blatherwick, A. A. and Cers, A. E.: Fatigue, Creep, 
and Stress-Rupture Properties of Several Super 
Alloys. AFMLTR-69-12. 1970. 

*Blatherwick, A. A. and Cers, A. E.: Fatigue, Creep 
and Stress Rupture Properties of Nicrotung, Su- 
per A-286 and Inconel 718. AFML-TR-65-329. 
September 1965. 

Blatherwick, A. A. and Cers, A. E.: Fatigue, Creep 
and Stress Rupture Properties of Ti- 
13V-1 lCr-3Al Titanium Alloy (B120-VCA). 
AFML-TR-66-293 . September 1966. 

Bloomer, N. T. and Roylance, T. F.: A Large Scale 
Fatigue Test of Aluminum Specimens. 
Aeronautical Quarterly. Vol. 16 . PP. 307-322. 
November 1965. Available as A66-15056. 

*Blucher, J. T. and Grant, N. J.: Low Strain Rate, 

High Strain Fatigue of Aluminum as a Function 
of Temperature. Transactions of AIME. Vol. 239. 
June 1967. 


*Blucher, J. T., Knudsen, P., and Grant, N. J.: Effect 
of Strain Rate and Temperature at High Strains 
on Fatigue Behavior of SAP Alloys. Transactions 
of AIME. Vo. 242. August 1968. 

*Bortz, S. A.: Metal-Reinforced Ceramic Com- 
posites for Turbine Vanes. March 1972. Avail- 
able as A72-25643. 

*Bouton, I. and Trent, D. J.: Quantitative Structural 
Design Criteria by Statistical Methods. Vols. I 
& II. NAA Space & Info. Div. Reports SID 67- 
495-1 and SID 67-495-2. May 1967. See also 
AFFDL-TR-107. Vols. 1-3. 1968. 

Bouton, I. and Trent, D. J.: Test Factor of Safety 
- A New Means for Providing Compliance with 
Structural Reliability Requirements. NAA Re- 
port SID 66-1440. January 1967. Paper 
presented at AIAA 8th Structures, Structural 
Dynamics and Materials Conference. Palm 
Springs, Calif. 29-31 March 1967. 

Bouton, I. and Trent, D. J.: The Unreliability of 
Structural Reliability. ASM TR-P9-12.4. 
Presented at ASM Materials Congress. 
Philadelphia. October 1969. 

Bowman, John C.: The Prediction of Fatigue Life 
in Random Vibration Environments. AFFDL- 
TR-70-144. P. 475. December 1969. 

Bradbury, E. J. Handcock, P., and Lewis, H.: The 
Corrosion of Nickel Base Metal in Gas Turbine 
and Boiler Atmosphere. Metallurgia. Vol. 67. 
1963. 

Bradley, E. F. and Donachie, Jr. M. J.: The Role of 
Materials in Flight Propulsion Systems. J. Met- 
als. PP. 25-30. October 1970. 

Bragin, D. Ya and Vasil’ev, G. V.: Some Particular- 
ities of Relaxation Stresses in Heat-Resistant 
Alloys Under Vibration. Naukova Dunika. Proc. 
Eng. - Sci. Conference concerning Static and 
Dynamic Strength of Materials and Design Ele- 
ments at High and Low Temperatures. Kiev. 
1967. 

Brook, R. H. W. and Parry J. S. C.: Cumulative Dam- 
age in Fatigue - A Step Towards Its Under- 
standing. Journal of Mech. Eng. Sci. Vol. II. PP. 
243-255. June 1969. Available as A69-36997. 

Burgreen, D.: Elements of Thermal Stress Analysis. 
C. P. Press. Jamaica, N.Y. 1971. 
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Cyclic-Extension and Cyclic-Temperature Condi- 
tions. Materials Engineering Conference. Hous- 
ton, Texas. 3-5 April 1967. Available as A67- 
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PROBLEM AREA 2 


Fracture toughness data on various structural materials - 
Available data are categorized with respect to test methods, 
K| C vs K c and other peculiar parameters considered by the 
investigators. In particular, data derived from ASTM standard 
tests are identified. 



FRACTURE TOUGHNESS DATA 


A 


*Adler, P. N., Deiasi, R., and Gerchwind, G.: In- 
fluence of Microstructure on the Mechanical 
Properties and Stress Corrosion Susceptibility 
of 7075 Aluminum Alloy. Metal Transactions 
Vol. 3. PP. 3191-3200. December 1972. 

Air Force. Fracture Toughness and Tear Tests. 
AFML-TDR-64-238. 1964. 

*Air Force, Navy, Army, FAA: Military Stand- 
ardization Handbook, Metallic Materials and 
Elements for Aerospace Vehicle Structures. 
MIL-HDBK-5B. AFML. WPAFB, Ohio. 1 Sep- 
tember 1971. 

Anderson, R. B. and Sullivan, T. L.: Fracture Me- 
chanics of Through-Cracked Cylinderical Pres- 
sure Vessels. NASA TN-D-3252. 1966. 


B 


Barsom, J. M.: Corrosion-Fatigue Crack Propaga- 
tion Below K Sub ISCC. Proc. of Third National 
Symposium on Fracture Mechanics. Lehigh Uni- 
versity. August 1969. 

Bates, R. C.: Fractography and Fracture Mechan- 
ics. ASM Trans. Quarterly. Vol. 62. PP. 380- 
389. June 1969. Available as A69-36957. 

*Beaumont, P. W. R. and Phillips, D. C.: Tensile 
Strength on Notched Composites. Journal of 
Comp. Mat. Vol. 6. P. 32-46. January 1972. 

*Beck, E. J.: Effect of Beta Processing and Fabri- 
cation on Axial Loading Fatigue Behavior of 
Titanium. AFML-TR-69-108. Martin Marietta 
Denver. 1969. 

Beck, E. J. and Schwartzberg, F. R.: Determination 
of Mechanical and Thermophysical Properties 
of Refractory Metals. AFML-TR-65-247. July 
1965. * - 

Beck, F. H.: Stress Corrosion Cracking of Titanium 
Alloys. Ohio State University Research Founda- 
tion. Report 2267-2. 11 July 1967. 


*Blatherwick, A. A. and Viste, N. D.: Fatigue Damage 
During Two-Level Biaxial-Stress Tests. AFML- 
TR-66-355. February 1967. Available as AD- 
815020. 

Boettner, R. C., Laird, C., and McEvily, A. J.: Crack 
Nucleation and Growth in High Strain Low Cycle 
Fatigue. Trans. Met. Soc. AIME. PP. 233-379. 
1965. 

Bornemann, Alfred: The Correlation Between the 
Fracture Toughness at Different Strain Rates 
and the Fragmentation Characteristics of 
Proposed Shell Materials. February 1968. Avail- 
able as AD-395011. 

Broek, D. and Schijve, J.: The Influence of the Mean 
Stress on the Propagation of Fatigue Cracks In 
Aluminum Alloy Sheet. Nat. Aero. Research In- 
stitute. Amsterdam, The Netherlands. Report 
No. NRL-TN M. 2111. 1963. 

Brown, B. F.: The Application of Fracture Mechan- 
ics to Stress Corrosion Cracking. Metals and 
Materials. Vol. 2. No. 12. PP. 171-183. 1968. 

Brown, B. F.: A New Stress-Corrosion Cracking 
Test Procedure for High-Strength Alloys. Mate- 
rials and Research Standards. Vol. 6. No. 3. 
March 1966. 

Brown, Jr., W. F., Srawley, J. E.: Current Status of 
Plane Crack Toughness Testing. NASA TM- 
X-52209. June 1966. 

*Brown, Jr., W. F. and Srawley, J. E.: Plane Strain 
Crack Toughness Testing of High Strength Met- 
allic Materials. ASTM STP No. 410. 1967. 

Brown, Jr., W. F.: Comments on K c Data Used in 
the 5th Fracture Committee Report. Notes to 
ASTM Special Committee on the Fracture Test- 
ing of High Strength Metallic Materials. 24 April 
1964. 

Brown, Jr., W. F., editor: Review of Developments 
in Plane Strain Fracture Toughness Testing. 
ASTM STP No. 463. 1970. 

*Brownhill, D. J., Davies, R. E., and Sprowls, D. 0.: 
Mechanical Properties Including Fracture 
Toughness and Fatigue, and Resistance to 
Stress-Corrosion Cracking of Stress-Relieved 
Stretched Aluminum Alloy Extrusions. Alcoa. 
New Kensington, Pennsylvania. March 1967. 
Available as AD-811099. 


11-3 



FRACTURE TOUGHNESS DATA 


Bubsey, Raymond T., Jones, Melvin H., and Brown, 
Jr., William F.: Clevis Design for Compact 
Tension Specimens Used in Plane Strain Frac- 
ture Toughness Testing. NASATM-X-1796. May 
1969. 

Bubsey, R. T. and Brown, Jr., W. F.: CrackTough- 
ness Characteristics of Several Alloys for use 
in Heavy Sections of High-Speed Aircraft. NASA 
TN D-4998. January 1969. 

Bueckner, H. F.: Coefficients for Computation of 
the Stress Intensity Factor K| for a Notched 
Round Bar. Fracture Toughness Testing and Its 
Applications. ASTM STP No. 381. P. 82. 1965. 

C 


Campbell, J. £.: Current Methods of Fracture 
Toughness Testing of High Strength Alloys With 
Emphasis on Plane Strain. Defense Metals In- 
formation Center. Report 207. 31 August 1964. 

Campbell, James E.: Fracture Toughness of High 
Strength Steels for Military Applications. DMIC- 
Memo-239. Battelle Memorial Institute. August 
1968. Available as AD -681424. 

Campbell, J. E.: The Mechanical Properties of the 
18 Percent Nickel Maraging Steels, DMIC. Re- 
port 198. Battelle Memorial Institute. 24 Feb- 
ruary 1964. 

♦Campbell, J. E., Barone, F. J., and Moon, D. P.: 
Plane-Strain Fracture Toughness Data for 
Selected Materials and Alloys. Battelle Me- 
morial Institute. Columbus, Ohio. DMIC Report 
S-28. Air Force Materials Lab. WPAFB, Ohio. 
June 1969. Available as AD-865426. 

Campbell, J. E.: Review of Alloys and Fabrication 
Methods Used for Tactical Missile Motor Cases. 
DMIC-Memo-224. Battelle Memorial Institute. 
August 1967. Available as AD-818416. 

Campbell, J. £.: Review of Recent Developments - 
Low Temperature Properties of Metals. Battelle 
Memorial Institute. February 1970. Available as 
AD-866215. 


Campbell, J. E.: Review of Recent Developments - 
Mechanical Properties of Metals. December 
1 968. Available as AD-844652. 

Carman, C. M., Armiento, D. F., and Markus, H.: 
Plane Strain Fracture Toughness of High 
Strength Aluminum Alloys. December 1965. 

Carter, C. S.: Evaluation of a High Purity 18 Per- 
cent Nl (300) Maraging Steel Forging. AFML TR- 
70-139. June 1969. 

^Carter, C. S.: Fracture Toughness and Stress Cor- 
rosion Characteristics of High Strength Marag- 
ing Steel. D6-25459. The Boeing Company. Ren- 
ton, Washington. 26 August 1970. Available as 
AD-712723. 

Carter, C. S.: Fracture Toughness and Stress Cor- 
rosion Characteristics of a High Strength 
Maraging Steel. Metallurgical Trans. Vol. 2. PP. 
1621-1626. 2 June 1971. Available as A71- 
32175. 

Catanach, Jr., W. M. and Erdogan, F.: Fatigue Crack 
Propagation in Cylindrical Shells. Proc. 2nd In- 
ternational Congress on Fracture. Brighton, 
England. 13-18 April 1969. 

Catanach, Jr., W. M. and Erdogan, F.: Fatigue Crack 
Propagation in Cylindrical Shells. NASA CR- 
1 197. Lehigh University. October 1968. 

Cherry, J. A.: Fracture Toughness Testing of 7075- 
T6 Aluminum Sheet and Laminates. Engineering 
T est Memo 20. University of Dayton Research 
Center. January 1968. 

Christensen, R. H. and Harmon, M. B.: Limitations 
of Fatigue Crack Research in the Design of 
Flight Vehicle Structures. Fatigue Crack 
Propagation. ASTM STP No. 415. P. 7. 1967. 

Clarke, P. C. and Kay, M. M. B.: Effect of Surface 
Films on Fatigue Life of Steels. Materials Re- 
search and Standards. Vol. 5. PP. 600-606. 
December 1965. Available as A66-15483. 

♦Clifford, L. D.: Mechanical and Thermal Properties 
of High-Temperature Titanium Alloys. AFML- 
TR-67-41. Southern Reserach Institute. Birm- 
ingham, Alabama. 1967. Available as AD- 
814022. 


11-4 



FRACTURE TOUGHNESS DATA 


Colangelo, W. J. and Ferguson, M, S.: The Role of 
Strain Hardening. Exponent in Stress Corrosion 
Cracking of a High Strength Steel. Corrosion. 
Vol.25.P. 509. 1970. 

Columbia University: On the Second Order Strain 
Accumulation in Aluminum in Reversed Cyclic 
Torsion at Elevated Temperatures. June 1965. 
Available as AD-470068. 

Corn, D. L.: Effect of Crack Shape on PTC Fracture 
Toughness Behavior. Douglas Aircraft Com- 
pany, Inc. R & D Report No. SM-49149. January 
1966. 

Cornell University: An Attempt to Determine the 
Effect of Environment on Slow Crack Growth in 
High-Strength Aluminum. July 1962. Available 
as AD-617420. 

*Crews, Jr., J. H.: Elastoplastic Stress-Strain Be- 
havior at Notch Roots in Sheet Specimens 
UnderConstant-Amplitude Loading. NASA TN- 
D-5253. 1969. 

Crichlow, W. J.: The Optimum Design of Shell 
Structure for Static Strength, Stiffness, Fatigue 
and Damage Tolerance Strengths. AGARD Sym- 
posium on Structural Optimization. October 

1970. Available asN71-13143. 

Crooker, T. W. and Lange, E. A.: Corrosion-Fatigue 
Crack Propagation Studies of Some High 
Strength Structural Steels. NRL-6870. April 
1969. Available as AD -687077. A70-21452. 
See also ASM E Trans. Series D. Journal Basic 
Engineering. Vol. 91. PP. 570-574. September 
1969. 

Crooker, T. W.: Crack Propagation in Aluminum 
Alloys Under High-Amplitude Cycle Load. NRL- 
7286. 12 July 1967. 

^Crooker, T. W.: Effect of Tension-Compression Cy- 
cling of Fatigue Crack Growth in High Strength 
Alloys. NRL-7220. Naval Research Lab. January 

1971. Availableas AD-718321. 

Crooker, T. W.: Fatigue Crack Growth Rates in Ti- 
6A1-4V Alloys at Various Yield Strength and - 
Fracture Toughness Levels. NRL Progress Re- 
port. P. 32. June 1971. 


Crooker, T. W. and Lange, E. A.: Fatigue Crack Pro- 
pagation in a High Strength Steel under Con- 
stant Cyclic Load with Variable Mean Loads. 
NRL-6805. Naval Research Lab. November 
1968. 

Crooker, T. W., Cooley, L. A., Lange, E. A., and 
Freed, C. N.: Fatigue Crack Propagation and 
Plane Strain Fracture Toughness Character- 
istics of a 9 Ni-4Co-0.25C Steel. ASM Trans. 
Vol. 61. P. 568. 1968. 

Crooker, T. W., Judy, Jr., R. W., and Cooley, L. A.: 
Subcritical Crack Growth in Several Titanium 
Alloys. NRL MR-2160. September 1970. Avail- 
able as AD-712056. 

Curtis, R. E. and Spurr, W. F.: Effects of Micro- 
structure on the Fracture Properties of 
Titanium Alloys in Air and Salt Solution. Trans- 
actions Quarterly. Vol. 61. PP. 115-127. March 
1968. 


D 


Dahlberg, E. P.: Fatigue Crack Propagation in High 
Strength 4340 Steel in Humid Air. Trans. ASM, 
Vol. 58, 1965. 

Damiano, V. V., London, G., and Witt, F.: Flow and 
Fracture Characteristics of Zone Purified Ber- 
yllium and Selected Beryllium-Rich Alloys. F- 
C1820. Franklin Institute Research Lab. June 
1967. Available as AD-816290. 

Davis, S. 0.: Plane Strain Fracture Toughness 
Properties of Three Aluminum Alloys as a Func- 
tion of Specimen Geometry. AFML-TR-65-150. 
July 1965. Available as AD-470276. 

Davis, S. 0.: Development and Utilization of a Com- 
bination Cryogenic and Elevated Temperature 
Compliance Gage for Determination of Fracture 
Toughness of High Strength Metallic Materials. 
AFML-TR-66-335. July 1967. 


11-5 



FRACTURE TOUGHNESS DATA 


*Davis, S. 0., Tupper, N. G., and Niemi, R. M.: Effect - 
of Specimen Type and Crack Orientation on 
Fracture Toughness. AFML-TR-67-38. March 
1967. Available as AD-815909. 

Davis, S. 0. and Niemi, R. M.: Precracked. Charpy 
Impact Fracture Toughness Properties of 
Backup Flux-Welded Ti-SAl-2.5 Sn Alloy Plate 
from - 320 Degrees to 550 Degrees F. AFML- 
TR-65-304. AFML and Monsanto Research Corp. 
January 1966. 

*Deel, 0. L. and Mindlin, H.: Engineering Data on 
New and Emerging Structural Materials. AFML- 
TR-70-252. Battelle Memorial Institute. Oc- 
tober 1970. Available as AD-720728. 

DeMorton, M. F.: Brittle Fracture Research Abroad 
- 1968 Report on a Visit to the USA, Britian 
and Japan During October to November 1968. 
DSL-331. Defense Standards Lab. May 1969. 
Available as AD-856049. 

Detert, K. and Lipp, H. J.: Fatigue Properties of 18 
Percent Ni Maraging Steel. Proc. American So- 
ciety of Metals 2nd Metals International Con- 
ference on Strength of Metals and Alloys. Vol. 

3. Pacific Grove, California. 30 August - 4 Sep- 
tember 1970. Available as A7 1-2 1553. 

Diamond, P. and Payne, A. 0.: Reliability Analysis 
Applied to Structural Tests. NASA SP-309. 

Proc. 6th ICAF Symposium. Miami, Florida. 

13-14 May 1971. Available asN72-29903. 

Dieter, G. E. and Shapiro, E.: Fracture of Metals 
during Deformation Processing under Condi- 
tions of Hot Working. Drexel Institute of Tech- 
nology. November 1966. Available as AD- 
804328. 

Dixon, J. R., Strannigan, J. S., and McGregor, J.: 

Stress Distribution in Tension Specimen 
Notched on One Edge. Journal Strain Analysis. 

Vol. 4. No. 1. PP. 27-31. January 1969. 

Donaldson, D. R. and Anderson, W. E.: Crack Pro- 
pagation Behavior of Some Airframe Materials. 
Proc. Crack Propagation Symposium. Vol. 2. 
September 1961. 

Donat, R. C.: Fatigue Tests on a Boron-Epoxy 
Laminate. Journal of Composite Materials. Vol. 

4. PP. 124-128. January 1970. 


Donohue, P. and Erbacher, H.: Structural Test and 
Failure Analysis of the FB-1 1 1/F-l 1 IB Boron- 
Epoxy Wing Box. GIDEP 347. 00.00. 00-K4-137. 
Grumman Aircraft Engineering Corp. June 
1971. Available as AD-891782L. 

Driscoll, D. E.: Reproducibility of Charpy Impact 
Test. Impact Testing. ASTM STP No. 176. P. 70. 
1955. 

*Dubensky, R. G.: Fatigue Crack Propagation in 
2024-T3 and 7075-T6 Aluminum Alloys at High 
Stresses. NASA CR-1732. University of Akron, 
Ohio. March 1971. 

Dugdale, D. S.: Yield of Steel Sheets Containing 
Slits. Journal of Mechanics and Physics of Sol- 
ids. Vol. 8. 1960. 

Dunn, William P.: An Energetic Approach to Fatigue 
Failure. WVT-7031. Watervliet Arsenal. Febru- 
ary 1970. Available as AD-712990. 

E 


Erdogan, F.: Crack Propagation Theories. NASA 
CR-901. 1967. 

Erickson, W. H. and Work, C. E.: A Study of the Ac- 
cumulation of Fatigue Damage in Steel. ASTM. 
Vol. 61. P. 704. 1961. 

Eshelby, J. D.: The Elastic Field of a Crack Extend- 
ing Non-Uniformly Under General Anti-Plane 
Loading. J. Mech. Phys. Solids. Vol. 17. PP. 177- 
199. 1969. 

Evans, J. W. and Wilshire, B. W.: Transient and 
Steady State Creep Behavior of Nickel, Zinc and 
Iron. Trans. AIME. Vol. 242. P. 1303. 1968. 

F 


*Feddersen, C. E., Simonen, F. A., and Hulbert, L. 

E.: An Experimental and Theoretical In- 
vestigation of Plane-Stress Fracture of 2024- 
T351 Aluminum Alloy. NASA CR-1678. Battelle 
Memorial Institute. September 1970. 


11-6 



FRACTURE TOUGHNESS DATA 


Feeney, J., McMillan, J., and Wei, R.: Environmental 
Fatigue Crack Propagation of Aluminum Alloys 
at Low Stress Intensity Levels. The Boeing Com- 
pany. D6-601 14. May 1969. 

Figge, I. E. and Newman, Jr., J. C.: Fatigue Crack 
Propagation in Structures with Simulated Rivet 
Forces. ASTM STP No. 415. PP. 71-94. 1967. 

Figge, I. E.: Residual Static Strength of Several 
Titanium and Stainless Steel Alloys and One Su- 
peralloy at - 109°F, 70°F, and 550°F. NASA 
TN-D-2045. 1963. 

Figge, I. E.: Residual Static-Strength and Slow 
Crack Growth Behavior of Duplex Annealed Ti- 
8A1-1MO-1V Sheet. NASA TN-D-4358. March 
1968. 

*Figge, I. E.: Residual Strength of Alloys Potentially 
Useful in Supersonic Aircraft. NASA TN- 
D-2613. February 1965. 

Fisher, D. M., Bubsey, R. T., and Srawley, J. E.: De- 
sign and Use of Displacement Gage for Crack 
Extension Measurements. NASA TN-D-3724. 
November 1966. 

*Fisher, D. M. and Repko, A. J.: Plane Strain Frac- 
ture Toughness Tests on 2.4 and 3.9 inch-thick 
Maraging Steel Specimens at Various Yield 
Strength Levels. Journal of Materials. Vol. 7. 

PP. 175-177. June 1972. Available as A72- 
33317. 

Fisher, J. W., Frank, K. H., Hert, M. K., and Mc- 
Namee, B. M.. Effect of Weldments on the Fa- 
tigue Strength of Steel Beams. Lehigh Univer- 
sity. Fritz Engineering Lab. Report No. 3342. 
September 1969. 

Floreen, S. and Hayden, H. W.: The Effect of Noble 
Metal Additions on the Toughness of Iron- 
Carbon Alloys. Transactions of the Metallurgical 
Society of the AIME. Vol. 239. PP. 1405-1407. 
1967. 

Floreen, S., Hayden, H. W., and Devine, T. M.: 
Cleavage Initiation in Fe-Ni Alloys. Metal- 
lurgical Transactions. Vol. 2. PP. 1403-1406. 
1971 


Forman, Royce G.: Experimental Program to Deter- 
mine the Effect of Crack Buckling and Specimen 
Dimensions on Fracture Toughness of the Thin 
Sheet Materials. AFFDL TR-65-146. January 

1966. Available as AD-483308. 

*Forman, R. G., Kearney, V. E., and Engle, R. M.: Nu- 
merical Analysis of Crack Propagation in Cyclic- 
Loaded Structures. Journal of Basic Engineer- 
ing. Vol. 89. No. 3. PP. 459-464. September 

1967. 

Forney, John W.: Fracture Toughness Evaluation of 
Titanium, Aluminum, and Steel. FA M66-20-1. 
Frankfort Arsenal. March 1966. Available as 
AD-632926. 

Forrest, P. G.: The Use of Strain Cycling Tests for 
Assessing Thermal Resistance. Appl. Master. 
Res. Vol. 4. P.239.1965. 

Forsyth, P. J. E. and Ryder, D. A.: Some Results of 
the Examination of Aluminum Alloy Specimen 
Fracture Surfaces. Metallurgia. Vol. 63. No. 

377. PP. 117-124. March 1961. 

Forsyth, P. J. E. and Smale, A. C.: The Tensile 
Deformation and Fracture Characteristics of 
Some Aluminum Alloys. RAE-TR-68205. Royal 
Aircraft Establishment. Aug. 1968. Available as 
AD-852052L. 

Freed, C. N. and Krafft, J. M.: Effect of Side Groov- 
ing on Measurements of Plane Strain Fracture 
Toughness. Report to ASTM Committee E-24. 

12 May 1965. 

Freed, C. N.: A Comparison of Fracture Toughness 
Parameters for Titanium Alloys. Engineering 
Fracture Mechanics. Vol. I. PP. 175-189. June 

1968. Available as A68-38067. 

Freed, C. N. and Goode, R. J.: Correlation of Two 
Fracture Toughness Tests for Titanium and Fer- 
rous Alloys. NRL Report 6740. 16 January 

1969. 

Freed, C. N., Goode, R. J.,and Judy, Jr., R. W.: Com- 
parison of Fracture Toughness Test Procedures 
for Aluminum Alloys. NRL Report 6853. 17 Feb- 
ruary 1969. 


11-7 



FRACTURE TOUGHNESS DATA 


Freudenthal, A. M.: The Material Aspects of 

Reliability. Structural Fatigue in Aircraft. ASTM 
STPNo. 404. PP. 67-73. 1966. 

Frost, N. E.: Effect of Mean Stress on the Rate of 
Growth of Fatigue Cracks in Sheet Materials. 
Journal of Mech. Engineering Science. Vol. 4. 
No. I.PP. 22-35. 1962. 

G 


Galt, Bruce C.: An Evaluation of Fatigue Life Im- 
provement Processes. AFFDL-TR-68-138. 
Structural Engineering and Design Co. Los An- 
geles. October 1968. 

Gibson, R. C., Hayden, H. W., and Brophy, J. H.: 
Properties of Stainless Steels with a Micro- 
duplex Structure. Trans. Quarterly ASM. Vol. 61. 
PP. 85-93. 1968. 

Glaze, L. L. and Lall, T. R.: Wing Teardown Inspec- 
tion and Review on C-124 Wing Cyclic Fatigue 
Aircraft. DAC-LB-33743. Vol. 5. Douglas Air- 
craft Company. February 1968. Available as AD- 
830255L. 

Goode, R. J., Huber, R. W., Howe, D. G., Judy, Jr., 

R. W., and Crooker, T.W.: High Strength Struc- 
tural Materials. NRL-6607. September 1967. 
Available as AD-662189. 

Goode, R. J., Huber, R. W., Howe, D. G., Judy, Jr., 

R. W., Puzak, P. P., Lloyd, K. B., Crooker, T. W., 
Morey, R. E., Lange, E. A., and Freed, C. N.: Met- 
allurgical Characteristics of High Strength 
Structural Materials. NRL-6405. November 
1965. Available as AD -634094. 

Goode, R. J. and Judy, Jr., R. W.: Fracture-Safe De- 
sign of Aluminum and Titanium Alloy Structures. 
NRL-7281. 14 February 1972. 

Graziano, W. D. and Fitch, Jr., G. E.: Imitation and 
Growth of Fatigue Cracks in and Residual 
Strength of the F-100 Wing. North American 
Rockwell. Los Angeles. Proc. Damage Tolerance 
in Aircraft Structures. ASTM 73rd Annual Meet- 
ing. Toronto. 21-26 June 1970. ASTM STP No. 
486. PP. 144-163. 197 1. Available as A7 1- 
35159. 


Grosskreutz, J. C. and Shaw, G. G.: Microstructure 
at the Tips of Growing Fatigue Cracks in 
Aluminum Alloys. Fatigue Crack Propagation. 
ASTM STP No. 415. P. 226. 1967. 

Gruff, J. J. and Hutcheson, J. G.: Effects of Cor- 
rosive Environments on Fatigue Life of 
Aluminum Alloys Under Maneuver Spectrum 
Loading. AFFDL-TR-70-144. North American 
Rockwell. P. 521. December 1969. 


H 


Hagen, F. C.: Development of Fatigue Data for 
Several Alloys for Use in Aerospace Design. 
Standard Pressed Steel Company. June 1966. 
Available as AD-805727. 

Hahn, G. T. and Rosenfield, A. R.: Sources of Frac- 
ture Toughness - The Relation Between K Sub 
1C and the Ordinary Tensile Properties of Met- 
als. Battelle Memorial Institute. 1967. Avail- 
able as AD-818979. 

Hall, A. M. and Slunder, C. J.: The Metallurgy, Be- 
havior and Application of the 18 PerCent Nickel 
Maraging Steels. NASA. SP-5051. 1968. 

Hardrath, Herbert F.: Environmental Effects on Fa- 
tigue of Structural Materials for a Supersonic 
Transport. Advanced Testing Techniques. ASTM 
STPNo. 476. 1970. 

Hartbower, C. E. and Orner, G. M.: Metallurgical 
Variables Affecting Fracture Toughness in High- 
Strength Sheet Alloys. AFASD-TDR-62-868. 

Man Labs, Inc. June 1963. 

Hatch, A. J.: Texture Strengthening of Titanium 
Alloys. Trans. AIME. Vol. 233. No. 1. PP. 44-50 ; 
January 1965. 

Hertzberg, R. W. and Paris, P. C.: Application of 
Electron Fractography and Fracture Mechanics 
to Fatigue Crack Propagation. Proc. 1st Inter. 
Conf. on Fracture. Vol. 1. P. 466. 1965. 

Hertzberg, R. W.: Application of Electron Frac- 
tography and Fracture Mechanics to Fatigue 
Crack Propagation in High Strength Aluminum 
Alloys. 1965. Available as A65-1 1302. 


11-8 



FRACTURE TOUGHNESS DATA 


Hirschberg, M. H.: A Low Cycle Fatigue Testing Fa- 
cility. Manual on Low Cycle Fatigue Testing. 
ASTMSTPNo. 465. PP. 67-86. 1969. 

Horsby, J. J.: Fracture Mechanics - Crack In- 
itiation and Initial Growth: 03-7660. The Boeing 
Company. Wichita, Kansas. 1970. Available as 
AD-876952L. 

Hubbard, R. P.: Crack Growth Linder Cyclic Com- 
pression. Trans. ASME. Journal Basic Engineer- 
ing. Vol. 91. Series D. No. 4. P. 625. December 
1969. 

Hubbell, W. C. and Brotzen, F. R.: Elastic Constants 
of Niobium-Molybdenum Alloys in the Tem- 
perature Range - 190 to + 100°C. J. Applied 
Physics. Vol. 43. PP. 3306-3312. Aug. 1972. 

Hudson, C. M. and Scardina, J. T.: Effect of Stress- 
Ratio on Fatigue Crack Growth in 7075-T6 
Aluminum Alloy Sheet. Eng. Fracture Mech. Vol. 
1. No. 3. P.429. April 1969. 

*Hudson, C. M.: Effect of Stress Ratio on Fatigue- 
Crack-Growth in 7075-T8 and 2024-T3 
Aluminum Alloy Specimens. NASATN-D-5390. 
August 1969. 

Hudson, C. M.: Fatigue Crack Propagation in 
Several Titanium and Stainless Steel Alloys and 
One Superalloy. NASATN-D-2331. 1964. 

*Hudson, C. M.: Investigation of Fatigue Crack 
Growth in Ti-8Al-lMo-lV (Duplex-Annealed) 
Specimens Having Various Widths. NASA TN- 
D-3879. March 1967. 

Hudson, C. M.: Investigation of the Effect of Vac- 
uum Environment on the Fatigue and Fracture 
Behavior of 7075-T6. J. Vac. Sci. Technol. Vol. 

9. No. 6. PP. 1424-1427. November-December 
1972. Available as A73-15764. 

^Hudson, C. M.: Studies of Fatigue Crack Growth in 
Alloys Suitable for Elevated Temperature Appli- 
cations. NASA TN-D-2743. April 1965. 

Hull, D. and Beardmore, P.: Velocity of Propagation 
of Cleavage Cracks in Tungsten. Inter. Journal 
Fracture Mechanics. Vol. 2. PP. 468-487. June 
1966. Available as A67-13471. 

Hunt, R. T.: Crack Propagation and Residual Static 
Strength of Stiffened and Unstiffened Sheet. 
Current Aeronautical Fatigue Problems. PP. 
287-324. Pergamon Press. 1965. 


Hunter, D. B.: Development of a Stable-Beta 
Titanium Alloy. Titanium Metals Corp. of Amer- 
ica. WAL TR-405/2-13. December 1965. Avail- 
able as AD-635635. 


Irwin, G. R., Krafft, J. M., Paris, P. C., and Wel|s, 

A. A.: Basic Aspects of Crack Growth and Frac- 
ture. NRL-6598. November 1967. 

Irwin, G. R.: Crack Extension Force for a Part- 
Through Crack in a Plate. Journal of Applied Me- 
chanics. Vol. 84E. No. 4. PP. 651-654. 

December 1962. 

Irwin, G. R.: Exploratory Aspects of Fracture Me- 
chanics. Fracture Mechanics Workshop Notes. 
August 1965. 

Irwin, G. R.: Fracture Testing of High-Strength 
Sheet Materials Under Conditions Appropriate 
for Stress Analysis. NRL Report 5486. 27 July 
1960. 

Irwin, G. R.: Plastic Zone Near a Crack and Frac- 
ture Toughness. Proc. of the Seventh Sagamore 
Ordnance Materials Research Conference. 

MeTE 66 1-611 /F. Syracuse University Research 
Institute. P. IV-63. August 1960. 


J 


Jackson, J. D. and Boyd, W. K.: Stress-Corrosion 
and Accelerated Crack-Propagation Behavior of 
Titanium and Titanium Alloys. DMIC Technical 
Note. Battelle Memorial Institute. 1 February 
1966. 

James, Lee A.: The Effect of Stress Ratio on the 
Elevated Temperature Fatigue-Crack Pro- 
pagation of Type 304 Stainless Steel. Nuclear 
Technology. Vol. 14. PP. 163-170. May 1972. 
Available as A72-27663. 

Jones, M. H. and Brown, Jr., W. F.: Acoustic Detec- 
tion of Crack Initiation in Sharply Notched Spec- 
imens. Materials Research and Standards. Vol. 
4. P. 120. 1964. 


11-9 



FRACTURE TOUGHNESS DATA 


Jones, R. E.: Comparison of Fracture Toughness 
Values Obtained Using Semi-Infinite Aluminum 
Plates With Values Obtained Using Laboratory 
Size Specimens. AFML-TR-69-58. Dayton Uni- 
versity. UDRI TR-68-34. April 1967. Available 
as AD-853693. 

Judy, Jr., R. W., Puzak, P. P., and Lange, E. A.: 
Characterization of Fracture Toughness of 5Ni- 
Cr-Mo-V Steel by Charpy V Notch and Dynamic 
Tear Tests. NRL-6873. 1 April 1969. 

Judy, Jr., R. W., Goode, R. J., and Freed, C. N.: Frac- 
ture Toughness Characterization Procedures 
and Interpretations to Fracture-Safe Design for 
Structural Aluminum Alloys. NRL-6871. May 
1969. Available as AD-687396. 


K 


Kalish, David and Kulin, S. A.: Coupling of Ultrahigh 
Strength and Fracture Toughness in Steels by 
Means of Thermomechanical Processes. AFML- 
TR-68-69. Man Labs, Inc. March 1968. Available 
as AD-832649. 

Kalish, David and Kulin, S. A.: Coupling of Ultrahigh 
Strength and Fracture Toughness in Steels by 
Means of Thermomechanical Processes. AFML- 
TR-67-1 15. Man Labs, Inc. May 1967. Available 
as AD-815014. 

Kamdar, M. H.: Determination of Fracture 
Propagation and Initiation Energies for Be- 
ryllium. RIAS TR-67-13C. ARPA Order-848. 
Martin Marietta. July 1967. Available as AD- 
819326. 

Kamdar, M. H.: Crack Initiation in the Zinc-Mercury 
Embrittlement Couple. AROD 3937-16-MC. 
Martin Marietta. 1970. Available as AD- 
726308. 

Kattus, J. R. and McDowell, Jr., D. W.: Strength of 
Structural Alloys Under Rapid Heating and 
Loading. ASTM. Vol. 60. PP. 928-939. 1960. 

Kaufman, J. G.: Fracture Toughness Testing. ASTM 
STP No. 476. PP. 96-111. 1970. Available as 
A71-34557. 


Kaufman, J. G., Moore, R. L., and Schilling, P. E.: 
Fracture Toughness of Structural Aluminum 
Alloys. Engineering Fracture Mechanics. Vol. 2. 
PP. 197-210. May 1971. Available as A71- 
36849. 

Kaufman, J. G., Schilling, P. E., and Nelson, Jr., F. 
G.: Fracture Toughness of Aluminum Alloys. 
Metals Engineering Quarterly. Vol. 8. PP. 39-47. 
August 1969. Available as A69-41476. 

Kaufman, J. G., Nelson, Jr., F. G., and Holt, M.: 
Fracture Toughness of Aluminum Alloy Plate. 
Engineering Fracture Mechanics. August 1968. 

Kaufman, J. G., Nelson, Jr., F. G., and Holt, M.: 
Fracture Toughness of Aluminum Alloy Plate 
Determined with Center-Notch Tension, Single 
Edge-Notch Tension and Notch-Bend Tests. En- 
gineering Fracture Mechanics. Vol. 1. No. 2. P. 
259. August 1968. 

Kaufman, J. G., Nordmark, G. E., and Lifka, B. W.: 
Fracture Toughness, Fatigue and Corrosion 
Characteristics of 7075-T651, 7075-T7351 and 
7079-T651 Aluminum Alloys. Alcoa. AFML- 
TR-65-107. May 1965. Available as AD- 
473610. 

Kaufman, J. G., Nordmark, G. E., and Lifka, B. W.: 
Fracture Toughness, Fatigue and Corrosion 
Characteristics of 2020-T651, 2024-T851, and 
7001-T75 Aluminum Alloys. AFML-TR-66-291. 
September 1966. 

Kaufman, J. G.: Fracture Toughness Fatigue and 
Corrosion Characteristics of High Strength 
Aluminum Extrusions and Plate. Alcoa. New 
Kensignton, Pennsylvania. September 1972. 

Kaufman, J. G., Moore, R. L., and Schilling, P. E.: 
Fracture of Structure Aluminum Alloys. ASTM 
Metals Exposition. Philadelphia. October 1969. 

Kaufman, J. G., Schilling, P. E., and Nelson, Jr., F. 
G.: The Effect of Specimen Size, Particularly 
Thickness, on the Results of Plane-Strain Frac- 
ture Toughness Tests. Presented at ASTM E-24 
Subcommittee III Meeting. 26 March 1969. 

Keis, J. A., Smith, H. L., Romine, H. E., and Bern- 
stein, H.: Fracture Testing of Weldments. Frac- 
ture Toughness Testing and Its Application. 
ASTM STP No. 381. 1965. 


11-10 



FRACTURE TOUGHNESS DATA 


Kelly, A. and Davies, G. J.: The Principles of Fibre 
Reinforcement of Metals. Metallurgical Review. 
Vol. 10. No. 37. PP. 1-77. 1965. 

Kendall, D. P. and Davidson, T. E.: The Effect of 
Strain Rate on Yielding in High Strength Steels. 
Trans. ASME. Journal of Basic Engineering. 
March 1966. 

’“Kendall, David P.: The Effect of Loading Rate and 
Temperature on the Fracture Toughness of High 
Strength Steels. Watervliet Arsenal. Report No. 
WVT-7044. July 1970. Available as AD-713357. 

*Kendall, E. G. and McClelland, J. D.: Non-Metallic 
Materials for High Temperature Structural Ap- 
plications. ASTM STP No. 379. February 1965. 

Kennedy, A. J.: Process of Creep and Fatigue in 
Metals. PP. 331-341. John Wiley. New York. 
1963. 

Kenny, S. P.: Fracture Toughness - An Exam- 
ination of the Concept in Predicting the Failure 
of Material. Progress in Materials Science. Vol. 
13. No. 3. Pergamon Press. Oxford. 1968. 
Available as A69-1 1431. 

Kimball, Kenneth E.: Supplement to Fatigue Tests 
of Glass-Fabric-Base Laminates Subjected to 
Axial Loading - Effect of Notches. Report No. 
1823-C. Forest Products Lab. Department of 
Agriculture. October 1958. 

King, Troy T.: Some Developments in the Air Force 
Structural Integrity Program (ASIP). AFFDL- 
TR-70-144. December 1969. 

Kirkby, W. T. and Edwards, P. R.: Cumulative Fa- 
tigue Damage Studies of Pinned-Lug and 
Clamped-Lug Structural Elements in Aluminum 
Alloy. TR-69182. British R.A.E. 1969. 

Kirkby, W. T. and Edwards, P. R.: Variable 

Amplitude Loading Approach to Material Eval- 
uation and Component Testing and Its Appli- 
cation to the Design Procedures. Fatigue Design 
Procedures. 4th ICAF Symposium. E. Gassner 
and W. Schutz, eds. P. 253. Pergamon Press. 
1969. 


Klima, Stanley J., Lesco, D. J., and Freche, J.C.: Ap- 
plication of Ultrasonics to Detection of Fatigue 
Cracks. Experimental Mechanics. Vol. 6. PP. 
154-161. March 1966. Available as A66- 
23630. 

Klima, Stanley J., Lesco, Daniel J., and Freche, 

John C.: Application of Ultrasonics to Detection 
of Fatigue Cracks. Society for Experimental 
Stress Analysis. Proc. Second International 
Congress on Experimental Mechanics. 28-30 
September 1965. Available as A66-15938. 

Klima, Stanley J., Lesco, Daniel J., and Freche, 

John C: Ultrasonic Techniques for Detection and 
Measurement of Fatigue Cracks. NASA TN- 
D-3007. September 1965. Available as N65- 
32647. 

Kobayashi, A. S., Ziv, M., and Hall, L. R.: Approx- 
imate Stress Intensity Factor for an Embedded 
Elliptical Crack Near Two Parallel Free Sur- 
faces. International Journal of Fracture Me- 
chanics. Vol. 1. PP. 81-95. June 1965. 

Kogaev, V. P.: Program-Controlled Elec- 
tromagnetic Machine for Fatigue Tests. Indus- 
trial Laboratory. Vol. 32. PP. 438-439. 
November 1966. Available as A67-13565. 

Koondel, R. E.: Metallurgical Investigation of Rene 
4 1 Resistance Panels. N AA Report No. TFD- 
60-232. March 1960. 

Kortovich, C. S. and Steigerwald, E. A.: Corrosion 
Fatigue Behavior of 4340 Steel Above K|$cc. 
TRW Equipment Labs. ER-7588. July 1972. 
Available as AD-747700 and N73-12584. 

Krafft, J. M.: Correlation of Plane Strain Crack 
Toughness with Strain Hardening Character- 
istics of Low, Medium and High Strength Steels. 
Applied Materials Research. Vol. 1. No. 1. PP. 
88-101. April 1964. 

Krafft, J. M.: A Rate Spectrum of Strain Hard- 
enability and Fracture Toughness. Report of 
NRL Progress. P. 6. 1966. 

Krafft, J. M.: Fracture Toughness of Metals. Prog- 
ress Report. U.S. Naval Research Labs. 
November 1964. 


11-11 



FRACTURE TOUGHNESS DATA 


Kramer, I. R., and Shen, H.: Effect of Vacuum on 
. the Mechanical Behavior of Metals. AFOSR- 
66-0007. Martin Marietta. RR-70. October 
1965. Available as AD-628794. 

Kraska, I. R. and Kamon, H. W.: Eddy Current In- 
spection of Turbine Blades. Technical Report. 
August 1969 - March 1971. Prepared by Gen- 
eral American Transportation Corporation. 
Niles, Illinois. AFML-TR-70-266. October 1971. 
Available as AD-743105 and N72-31786. 

Kreider, K. G.: Mechanical Testing of Metal Matrix 
Composites. In Composite Materials: Testing 
and Design. ASTM STP No. 460. PP. 203-214. 
1969. 

Krupp, W, E. and Walker, E. K.: Influence of Frac- 
ture Parameter Interactions of the Design Pro- 
cess. Lockheed-California Co. Report LR- 
25132. March 1972. Available as AD-893321. 

Kubiak, E. J.: Infrared Detection of Fatigue Cracks 
and Other Near-Surface Effects. Applied Optics. 
Vol. 7. PP. 1743-1747. September 1968. Avail- 
able as A68-43277. 

Kuhn, P. and Figge, I. E.: Unified Notch-Strength 
Analysis for Wrought Aluminum Alloys. NASA 
TN-D-1259. 1962. 

*Kuhn, P.: Notch Effects on Fatigue and Static 
Strength. In Current Aeronautical Fatigue Prob- 
lems, Series of Monographs in Aeronautics and 
Astronautics. PP. 229-264. Pergamon Press. 
1965. 

Kula, E. B. and Anctil, A. A.: Tempered Martensite 
Embrittlement and Fracture Toughness in 4340 
Steel. AMRA TR-67-03. U.S. Army Material Re- 
search Agency. Watertown, Mass. January 
1967. 

Kusenberger, Felix N. and Barton, John R.: Ex- 
perimental Substantiation of Fatigue Detection 
Capability. Southwest Research Institute. June 
1963. Available as AD-844804. 

Kusenberger, F. N., Barton, J. R., Fogwell, W. J., 
and Barsion, H. F.: Development of a Test 
Device Utilizing a Practical Nondestructive Test 
Technique to Detect Fatigue Damage in Metals 
and Alloys. Southwest Research Institute. June 
1962. Available as AD-633873. 


Kusenberger, F. N., Langford, Jr., J., Francis, P. H., 
and Barton, J. R.: Nondestructive Evaluation of 
Metal Fatigue. AFOSR-70-1206TR. Southwest 
Research Institute. March 1970. Available as 
AD-705653. 

Kusenberger, F. N., Francis, P. H., Leonard, B. E., 
and Barton, J. R.: Nondestructive Evaluation of 
Metal Fatigue. AF0SR-69-1429TR. Southwest 
Research Institute. April 1969. Available as AD- 
688892. 


L 


Laird, C. and Smith, C. G.: Crack Propagation in 
High Stress Fatigue. Phil. Mag. Vol. 7. P. 847. 
1962. 

Laird, C.: The Influence of Metallurgical Structure 
on the Mechanisms of Fatigue Crack Propaga- 
tion. ASTM STP No. 415. P. 131. 1967. 

Lamar, F. W.: Stress-Cracking and Fracture Tough- 
ness of Polycarbonate Material. Bendix Corpo- 
ration. Report BDX 613-512. July 1971. 

Landers, C. B. and Hardrath, H. F.: Results of Axial- 
Load Fatigue Tests on Electropolished 2024-T3 
and 7075-T6 Aluminum Alloy Sheet Specimens 
with Central Hole. NACA TN-3631. 1965. 

Lange, E. A.: Fracture Toughness - An Engineering 
Design Parameter. Metals Engineering Quarter- 
ly. Vol. 11. PP. 31-39. November 1971. Avail- 
able as A72-12509. 

Lange, E. A.: Fracture Toughness of Structural 
Metals. NRL-7046. Naval Research Lab. May 
1970. Available as AD-707338. 

*Langstone, P. F.: Fracture Toughness of High 
Strength Materials. Journal British Inter- 
planetary Society. Vol. 25. PP. 253-277. 1972. 

Lardner, R. W.: A dislocation Model for Fatigue 
Crack in Metals. Phil. Mag. Vol. 17. P. 71. 1968. 

Lauchner, Edward A. and Herfert, Robert E.: Elec- 
tron Fractography Pinpoints Cause of Fatigue 
Fracture. Metal Progress. Vol. 91. PP. 79-80. 
February 1967. Available as A67-20250. 


11-12 



FRACTURE TOUGHNESS DATA 


Lautzenheiser, C. E., Whiting, A. R., and Wylie, R. 

E.: Crack Evaluation and Growth During Low- 
Cycle Plastic Fatigue - Nondestructive Tech- 
niques for Detection. Materials Evaluation. Vol. 
24. PP. 241-248. May 1966. Available as A- 
66-29316. 

*Lee, H. H. and Uhlig, H. H.: Corrosion Fatigue of 
Type 4140 High Strength Steel. Metallurgical 
Trans. Vol. 3. PP. 2949-2957. November 1972. 

Leggett, H., Cook, J. L., and Schwab, D. E.: Tech- 
niques for Elevated Temperature Testing of Thin 
Superalloys. Metals Engineering Quarterly. Vol. 
6. No. 5. PP. 31-37. 1966. Available as A67- 
13553. 

♦Leggett, H., Cook, J. L., Schwab, D. E., and Powers, 
C. T.: Mechanical and Physical Properties of Su- 
peralloy and Coated Refractory Alloy Foils. 
Douglas Aircraft. Santa Monica, California. 
AFML-TR-65-147. 1965. Available as AD- 
468607. 

Lehr, K. R. and Liu, H. W.: Fatigue Crack Propaga- 
tion and Strain Cycling Properties. International 
Journal Fracture Mech. Vol. 5. No, 1. P. 45. 
March 1969. 

Lewis, Richard E. and Willner, Elliott: Determina- 
tion of Tolerable Imperfections in Light Metal 
Sheet Alloys for Aerospace Applications. June 
1966. Presented at AIAA 4th Aerospace Sci- 
ence Meeting (West Coast) Los Angeles. Avail- 
able as AD-635968. 

♦Liu, A. F.: Statistical Variation in Fracture Tough- 
ness Data of Airframe Materials. AFFDL- 
TR-70-144. Proc. Air Force Conf. Fatigue and 
Fracture of A/C Structures and Materials. Boe- 
ing Report No. D6-15784-TN. 15-18 December 
1969. Available as AD-889758L. 

Liu, H. W.: Discussion on Critical Appraisal of Frac- 
ture Mechanics. Fracture Toughness Testing 
and Its Applications. ASTM STP No. 381. P. 23. 
1965. 

Low, John R.. Effects of Microstructure on Fracture 
Toughness of High Strength Alloys. Engineering 
Fracture Mechanics. Vol. 1. PP. 47-53. June 
1968. Available as A68-38059. 


Lowengrub, M.: A Note on Griffith Cracks. Duke 
University, April 1966. Available as AD- 
653826. 

Lowndes, Jr., H. B. and Wood, H. A.: Air Force 
Flight Dynamics Laboratory Review of Fa- 
tigue/Fracture Research in the United States. 
Prepared for the Structures and Materials Pan- 
el. AGARD. November 1970. 

♦Lynch, J. F., Ruderer, C. G., and Duckworth, W. H.: 
Engineering Properties of Ceramics. Databook 
to Guide Materials Selection for Structures Ap- 
plication. AFML-TR-66-52. Battelle Memorial 
Institute. Columbus, Ohio. 1966. Available as 
AD-803765. 


M 


Manjoine, M. N.: Biaxial Brittle Fracture Tests. 
Paper 64-Met-3. ASME. May 1964. See also 
Journal of Basic Engineering. ASME. June 1965. 

Manson, S. S. and Hirschberg, M. H.: Crack In- 
itiation and Propagation in Notched Fatigue 
Specimens. Proc. First International Confer- 
ence on Fracture. Vol. 1. T. Yokobori, T. 
Kowasaki, J. L. Swedlow, Eds. Japanese Society 
Strength Fracture Mater. PP. 478-498. 1966. 

Manson, S. S., Nachtigall, A. J., and Freche, J. C.: 

A Proposed New Relation for Cumulative Fa- 
tigue Damage in Bending. Proceedings of Amer- 
ican Society for Testing and Materials. Vol. 61. 
PP. 679-703. 1961. 

♦Marek, P., Perlman, M., Pense, A. W., and Tall, L.: 
Fatigue Tests on a Welded Beam with Pre- 
Existing Cracks. Report No. FEL-Reprint-70-10. 
Lehigh University. Presented at the 51st AWS 
Annual Meeting held at Cleveland, Ohio. 8-12 
June 1970. 

Masters, J. N. and White, J. L.: Development of 
Fracture Toughness Properties of D6-AC Steel 
for F-l 1 1 Applications. AFML-TR-70-310. The 
Boeing Company. Seattle. D180-10597-4. 
January 1971. 


11-13 



FRACTURE TOUGHNESS DATA 


May, M. J. and Walker, E. F.: Fracture Toughness 
Testing. British Iron and Steel Research Asso- 
ciation (BISRA). Open Report. MG/A/53/68. 
1968. Available as N71-15194. 

McCulloch, A. J. and Melcon, M. A.: Investigation 
of the Representation of Aircraft Service 
Loadings in Fatigue Tests. ASD TR-61-435. 
January 1962. Available as AD-276- 123. 

♦McCullough, L. D. and Green, D. R.: Electrothermal 
Nondestructive Testing of Metal Structures. 
Materials Evaluation. Vol. 30. PP. 87-91. April 
1972. Available as A72-27200. 

McDonald, D. E., and Wood, W. A.: Fatigue Mech- 
anism in Titanium at Ultrasonic Frequency. Re- 
port TR-8. George Washington University. May 
1971. Available as AD-723533. 

♦McEvily, Jr., A. J. and lllg, W.: A Method for Pre- 
dicting the Rate of Fatigue-Crack Propagation. 
ASTM STP No. 274. 14 October 1959. 

McElvily, A. J. and Boettner, R. C.: On Fatigue 
Crack Propagation in FCC Metals. Acta Meta. 
Vol. 11. P. 725. 1963. 

McHardy, J.: Investigation of the Mechanism of 
Stress Corrosion of Aluminum Alloys. Alcoa. 
February 1966. Available as AD-633767. 

McMillan, J. C. and Hertzberg, R. W.: Application 
of Electron Fractography to Fatigue Studies. 
Electron Fractography. ASTM STP No. 436. P. 
89.1968. 

♦McMillan, J. C. and Hyatt, M. V.: Development of 
High-Strength Aluminum Alloys with Improved 
Stress-Corrosion Resistance. D6-60074, Boe- 
ing Co., Renton, Washington. 31 May 1967. 
Available as AD-820137. 

McMillan, J. C. and Pelloux, R. M.: Fracture 

Propagation Under Program and Random Loads. 
Fatigue Crack Propagation. ASTM STP No. 415. 
PP. 505-532. 1967. 

McMillan, J. C. and Pelloux, R. M.: Fatigue Crack 
Propagation Under Programmed and Random 
Loads. Boeing Scientific Research Labs. July 
1966. Available as AD-650417. 


♦McNitt, R. P., Thompson, W. F., and Sawyer, S. 0., 
Ill: Utilization of Hollow Notched Rounds in 
Fracture Toughness Evaluation. Virginia 
Polytechnic Institute. Report VPI-E-71-2. March 
1971. Available as AD-720217. 

Miller, G. A.: The Dependence of Fatigue Crack 
Growth Rate on the Stress Intensity Factor and 
the Mechanical Properties of Some High 
Strength Steels. ASM Trans. Quarterly. Vol. 61. 
PP. 442-448. September 1968. Available as 
A68-42217. 

Mittenbergs, A. A.: Emperical Analysis of Fatigue 
Strength of Pin-Load Lug Joints, Fatigue Tests 
of Aircraft Structures, Low-Cycle, Full-Scale 
and Helicopters. ASTM STP No. 338. PP. 131- 
149. 1962. 

Moore, J. F., Tsang, S., Coate, F. M., Weinstein, D. 
S., and Hoenig, G: The Early Detection of Fa- 
tigue Damage. NA-70-640. North American 
Rockwell. November 1970. Available as AD- 
715630. 

♦Moore, R. L., Nordman, G. E., and Kaufman, J. G.: 
Fatigue and Fracture Characteristics of 
Aluminum Alloy Cylinders Under Internal Pres- 
sure. Engineering Fracture Mechanics. Vol. 4. 
PP. 51-63. Alcoa Aluminum. 1972. 

Mordfin, L. and Halsey, N.: Programmed Maneuver 
- Spectrum Fatigue Tests of Aircraft Beam 
Specimens. NBS Report 7472. May 1962. 

Morton, Jr., W. Wallace and Peckham, Cyril G.: 
Structural Flight Loads Data from F-5A Aircraft. 
TR SEG-TR-66-51. 1967. 

Mostovoy, S., Crosley, P. B., and Ripling, E. J.: Use 
of Crack Line Loaded Specimens for Measuring 
Plane Strain Fracture Toughness. Materials Re- 
search Laboratory, Inc. January 1966. 

♦Muk'herjee, B. and Burns, D.'J.: Regression Models 
for the Effect of Stress Ratio on Fatigue Crack 
Growth Rate. Probabilistic Aspects of Fatigue. 
PP. 43-60. ASTM STP 511. 1972. Available as 
A73-13231. 

♦Mukherjee, B.: A Note on the Analysis of Fatigue 
Crack Growth Data. Int. J. Frac. Mech. Vol. 8. 

PP. 449-452. 1972. Available as A73-15241. 


11-14 



FRACTURE TOUGHNESS DATA 


Mulherin, J. H.: Stress Corrosion Susceptibility of 
High Strength Steel in Relation to Fracture 
Toughness. Paper 66-MET-5. ASME Metals En- 
gineering Conf. Cleveland. 18-22 April 1966. 
Available as A66-26973. 

Mulherin, J. H., Armiento, D. F., and Markus, H.: 
The Relationship Between Fracture Toughness 
and Stress Concentration Factors for Several 
High Strength Aluminum Alloys. ASME Paper 
63-WA-306. November 1963. 


N 


Naumann, Eugene C., Hardrath, Herbert F., and 
Guthrie, David E.: Axial Load Fatigue Tests of 
2024-T3 and 7075-T6 Aluminum Alloy Sheet 
Specimens under Constant and Variable 
Amplitude Loads. NASA TN-D-212. 1959. 

Naumann, E. C. and Schott, R. L.: Axial-Load Fa- 
tigue Tests Using Loading Schedules Based on 
Maneuver-Load Statistics. NASA TN-D-1253. 
1962. 

^Naumann, E. C.: Evaluation of the Influence of Load 
Randomization and of Ground-Air-Ground Cy- 
cles on Fatigue. NASA TN-D-1584. October 
1964. Available as N64-32426. 

*Nelson, F. G., Schilling, P. E., and Kaufman, J. G.: 
The Effect of Specimen Size on the Results of 
Plane-Strain Fracture Toughness Tests. 4th Na- 
tional Symposium on Fracture Mechanics. Pitts- 
burgh, Pa. 24-26 August 1970. Engineering 
Fracture Mechanics. Vol. 4. PP. 33-50. March 
1972. Available as A72-24886. 

Newman, Jr., J. C.: Fracture of Cracked Plates 
Under Plane Stress. NASA Langley Research 
Center. Presented at the National Symposium 
on Fracture Mechanics. Bethlehem, Pennsylva- 
nia: 19-21 June 1967. 

Nordberg, H. and Hertzberg, R. W.: Fatigue Crack 
Propagation in A514 Steel. Lehigh University. 
Fritz Engineering Laboratory. Report No. 358.7. 
November 1969. 


0 


Oding, I. A.: Creep and Stress Relaxation in Metals. 
Olives and Boyd. Edinburgh and London. 1965. 

Orner, G. M. and Hartbower, C. E.: Sheet Fracture 
Evaluated by Charpy Impact and Slow Bend. 
Welding Journal. Vol. 40. PP. 405S - 416S. 
1961. 


P 


*Paris, P. C. and Sih, G. C.: Stress Analysis of 

Cracks. Fracture Toughness Testing and Its Ap- 
plications. ASTM STP No. 381. P. 30. 1965. 

Paris, P. C.: Stress-Intensity Factors by Dimen- 
sional Analysis. Lehigh University. Institute of 
Research Report. 1961. 

Paris, P. C.: Fatigue Crack Growth. Third Annual 
Workshop in Fracture Mechanics. Denver, Col- 
orado. 7-19 August 1966. 

*Pearson, S.: The Effect of Mean Stress on Fatigue 
Crack Propatation in Half-Inch (12.7 mm) Thick 
Specimens of Aluminum Alloys of High and Low 
Fracture Toughness. Engineering Fracture Me- 
chanics. Vol. 4. PP. 9-24. 1972. 

Pellini, W. S.: Criteria for Fracture Control Plans. 
Naval Research Lab. Washington, D.C. Report 
NRL-7406. 1 1 May 1972. Available as AD- 
743058 and N72-31938. 

Pellissier, G. E.: Some Microstructural Aspects of 
Maraging Steel in Relation to Strength and 
Toughness. RTD TDR-63-4048. Air Force Mate- 
rials Lab. WPAFB, Ohio. November 1963. 

Pellissier, G. E.: Some Microstructural Aspects of 
Maraging (250) Steel in Relation to Strength 
and Toughness. Third Maraging Steel Review 
Conference. WADD. Dayton, Ohio. 1963. 

Pendleberry, S. L., Simenz, R. F., and Walker, E. K.: 
Fracture Toughness and Crack Propagation of 
300M Steel. TD-DS-68-18. Lockheed California 
Company. August 1968. 


11-15 



FRACTURE TOUGHNESS DATA 


Petersen, V. C., Guersey, J. B., and Buehl, R. C.: 
Manufacturing Procedures for a New High 
Strength Beta Titanium Alloy Having Superior 
Formability. AFML-TR-69-171. Crucible Steel 
Company. June 1969. 

Petrak, G. J.: Mechanical Property Evaluation of 
Beta Forged Ti-6A1-4V. Report No. UDRI TR- 
70-34. AFML-TR-76-291. Dayton University Re- 
search Institute. January 1971. Available as 
AD-720828. 

*Petrasek, D. W. and Signorelli, R. A.: Stress- 
Rupture and Tensile Properties of Refractory 
Metal Wires at 2000° and 2200°F ( 1093° and 
1204°C). NASA TN-D-5139. April 1969. 

Pook, L. P.: Linear Fracture Mechanics: What It Is, 
What It Does. NEL Report No. 465. 1970. 

Pugh, E. N., Green, J. A. S., and Slattery, P. W.: 

On the Propagation of Stress-Corrosion Cracks 
in a Magnesium-Aluminum Alloy. Proc. 2nd In- 
ternational Conference on Fracture. Brighton, 
England. PP. 387-395. Chapman'and Hall, Ltd. 
April 1969. 

Pugh, E. N., Green, J. A. S., and Sedricks, A. J.: Cur- 
rent Understanding of Stress-Corrosion 
Phenomena. Proc. International Conferenceon 
Interfaces. Melbourne, Australia. PP. 237-256. 
R. C. Gifkins, Ed. Butterworths. August 1969. 

Pugh, E. N. and Westwood, A. R. C.: Concerning 
Critical Species in Stress - Corrosion 
Phenomena. Stress Corrosion Testing. ASTM 
STP No. 425. PP. 228-247. 1967. 

Puzak, P. P. and Lange, E. A.: Fracture Toughness 
of 180 to 210 KSI Yield Strength Steels. Metals 
Engineering Quarterly. Vol. 10. P. 6. 1970. 

Pyle, R., Schillinger, D. E., and Carman, C. M.: 

Plane Strain Fracture Toughness and Mechan- 
ical Properties of 22 19-T87 Aluminum and 5 
Al-2.5 Sn ELI Titanium Alloy Weldments and 
One Inch Thick 5A1-2.5 Sn ELI Titanium Alloy 
Plate. NASA CR-7396. The Boeing Company. 
D2-114465-1. November 1968. 


Q 


Quist, William E. and Hyatt, Michael V.: The Effect 
of Chemical Properties on the Fracture Proper- 
ties of Al-Zn-Mg-Cu Alloys. Proc. AIAA/ASME 
7th Structures and Materials Conference. 

Cocoa Beach, Florida. 18-20 April 1966. Tech- 
nical Papers AIAA. PP: 228-242. 1966. Avail- 
able as A66-28009. 


R 


*Raffo, P. L.: Dynamic Strain Aging During the 
Creep and Tensile Testing of Molybdenum - 
Titanium - Carbon Alloy. NASA TN-D-5169. 
April 1969. 

*Raffo, P. L.: Yielding and Fracture in Tungsten and 
Tungsten-Rhenium Alloys. NASA TN-D-4567. 
May 1968. 

Raffo, P. L.: Exploration Study of Mechanical Prop- 
erties and Heat Treatment of Molybdenum - 
Hafnium - Carbon Alloys. NASA TN-D-5025. 
1969. 

Randall, P. N.: Severity of Natural Flaws as Frac- 
ture Origins. Report No. STL-4439-6006- 
RU-000. TRW Space Technology Laboratories. 
October 1965. Available as AD-472891. 

*Ronald, T. M. F., Hall, J. A., and Pierce, C. M.: Some 
Observations Pertaining to Simple Fracture 
Toughness Screening Tests for Titanium. AFML- 
TR-70-311. March 1971. 

*Ronald, T. M . F.: A Study of Tempered Martensite 
Embrittlement Using Standard and Subsize V- 
Notch Charpy Specimens. AFML-TR-68-388. 
May 1969. 


11-16 



FRACTURE TOUGHNESS DATA 


S 


Salkind, M. J. and Patarini, V.: Fatigue of Boron 
Filament. AIMETrans. Vol. 239. PP. 1268- 
1270. August 1967. Available as A67-37390. 

Schijve, J. and Jacobs, F. A.: Fatigue Crack 
Propagation in Unnotched and Notched 
Aluminum Alloy Specimens. NRL TR-M-2128. 
Nat. Aero- Astro. Res. May 1964. Available as 
N65-35458. 

Schilling, P. E. and Kaufman, J. G.: Fracture Tough- 
ness, Fatigue and Corrosion Characteristics of 
High Strength Aluminum Extrusions and Plate. 
Alcoa. December 1967. Available as AD- 
825686. 

Scully, J. C.: Kinetic Features of Stress Corrosion 
Cracking. Corrosion Science. Vol. 7. 1967. 

Seagle, S. R., Seeley, R. R., and Hail, G. S.: The In- 
fluence of Composition and Heat Treatment on 
the Aqueous Stress Corrosion of Titanium. Re- 
search and Development Report 492. Reactive 
Metals, Inc. 15 March 1967. 

Sedriks, A. J. and Pugh, E. N.: Effects of Environ- 
ment on the Fracture Behavior of Titanium and 
its Alloys. AMMRC-CR-68-01. Martin Marietta 
RIAS-TR-68-1 1C. August 1968. Available as 
AD 674255. 

Server, W. L. and Tetelman, Alan S.: The Use of 
Pre-Cracked Charpy Specimens to Determine 
Dynamic Fracture Toughness. AROD 8016- 
5-MC. University of California. UCLA-Eng-7153. 
July 1971. Available as AD-730678. 

Shapiro, Eugene: Fracture of Metals During 
Deformation Processing Under Conditions of 
Hot Working. Drexel Institute of Technology. 
April 1968. Available as AD-668830. 

Simmons, Ward F.: Rupture Strength of Selected 
High Iron, Nickel-Base, and Refractory Metal 
Alloys. DMIC Memo 236. 1 May 1968. 

Sims, Chester T.: A Contemporary View of Nickel- 
Base Superalloys. Journal Metals. PP. 1-1 1. Oc- 
tober 1966. 


Sims, Chester T.: A Contemporary View of Cobalt 
Base Superalloys. Journal Metals. PP. 27-42. 
December 1969. 

♦Smith, C. R.: Evaluation of Fatigue Life of Chrome- 
ite Plated Specimens. AFFDL-TR-65-166. Con- 
vair. San Diego, Calif. December 1965. 

Smith, F. W.: Stresses Near A Semicircular Edge 
Crack. PhD Thesis. University of Washington. 
December 1965. 

Smith, H. L., Stonesifer, F. R., and McKinney, K. R.: 
Fracture Toughness Studies Using Thick Acrylic 
Materials. AFFDL-TR-70-144. P. 395. December 
1969. 

♦Smith, S. H., Porter, T. R., and Sump, W. D.: 
Fracture-Crack-Propagation and Fracture- 
Toughness Characteristics of 7079 Aluminum- 
Alloy Sheets and Plates in Three Aged Condi- 
tions. NASA CR-996. Langley Research Center. 
February 1968. 

♦Smith, S. H.: Random-Loading Fatigue Crack 
Growth Behavior of Some Aluminum and 
Titanium Alloys. ASTM STP No. 404. PP. 74- 
100. 1966. Available as A67-23434. 

Smoot, P. R. and Colgate, J. D.: The Mechanical 
Properties of Three Titanium Alloys. AMMRC- 
TR-10-26. September 1970. Available as AD- 
718040. 

Sofronov, Yu D.: On the Rate of Spreading of Fa- 
tigue Cracks. AFFTD-MT-64-434. November 
1965. Available as AD-624758. 

♦Sommer, Alfred W. and Martin, Gardner R.: Design 
Allowables for Titanium Alloys. AFML- 
TR-69-161. North American Rockwell. Los An- . 
geles. NA-69-350. June 1969. 

Spaeder, G. J., Brown, R. M., and Murphy, W. J.: 

The Effect of Hot Rolling Variables on the Frac- 
ture Toughness of 18 Ni Maraging Steel. ASM 
Trans. Quarterly. Vol. 60. PP. 418-425. Sep- 
tember 1967. Available as A67-40057. 

Srawley, J. E. and Beachem, C. D.: Fracture of High 
Strength Sheet Steel Specimens Containing 
Small Cracks. Evaluation of Metallic Materials 
in Design for Low Temperature Service. ASTM 
STP No. 302. P.69. 1961. 


11-17 



FRACTURE TOUGHNESS DATA 


Srawley, J. E.: Plane Strain Fracture Toughness. 
Fracture. Vol. IV. P. 45. Academic Press. 1969. 

Srawley, J. E. and Beachem, C. D.: The Effect of 
Small Surface Cracks on Strength. Proc. Se- 
venth Sagamore Ordnance Materials Research 
Conference. MeTE 661-61 1 /F. Syracuse Univer- 
sity Research Institute. PP. IV- 1 69. 1960. 

Srawley, J. E., Jones, M. H., and Gross, B.: Ex- 
perimental Determination of the Dependence of 
Crack Extension Force on Crack Length for a 
Single-Edge-Notch Tension Specimen. NASA 
TN-D-2396. August 1964. 

♦Srawley, J. E. and Brown, Jr., W. F.: Fracture Tough- 
ness Testing Methods. Fracture Toughness 
Testing and Its Applications. Proc. ASTM 67th 
Annual Meeting. 21-26 June 1964. ASTM STP 
No. 381. P. 133. 1965. 

Srawley, J. E.: Plane Strain Fracture Toughness 
Tests on Two-Inch-Thick Maraging Steel Plate 
at Various Strength Levels. Proc. 2nd Inter- 
national Conference on Fracture. Brighton, 
Sussex, England. 13-18 April 1969. Available as 
A69-26496. 

Srawley, J. E. and Gross, B.: Stress Intensity Fac- 
tors for Crackline Loaded Edge Crack Speci- 
mens. NASA TN-D-3820. 1967. 

Srawley, J. E.: Fracture 1969. Proc. Second Inter- 
national Conference on Fracture. P. 131. P. L. 
Pratt, ed. Chapman and Hall. London. 1969. 

Srawley, J. E. and Brown, Jr., W. F.: Fracture Tough- 
ness Testing. NASA TMX-52030. June 1964. 

Standard Pressed Steel Co.: Development of Fa- 
tigue Data for Several Alloys for Use in Aero- 
space Design. Progress Report No. 4. January 
1968. Available as AD-829683. 

Steigerwald, E. A. and Hanna, G. L.: Influence of 
Work-Hardening Exponent on the Fracture 
Toughness of High Strength Materials. AIME 
Trans. Vol. 242. PP. 320-328. February 1968. 
Available as A68-20813. 

Steigerwald, E. A.: Literature Survey on the In- 
fluence of Alloy Elements on the Fracture 
Toughness of High Strength Steels. AMMRC 
CR-67-13-F. TWR, Inc. ER-7217. February 1968. 
Available as AD-665432. 


Steigerwald, E. A.: Plane Strain Fracture Tough- 
ness for Handbook Presentation. AFML- 
TR-67-187. TRW, Inc. July 1967. Available as 
AD-821626. 

Steigerwald, E. A.: Plane Strain Fracture Tough- 
ness of High Strength Materials. Engineering 
Fracture Mechanics. Vol. 1. No. 3. P. 473. April 
1969. 

Steigerwald, E. A.: What You Should Know About 
Fracture Toughness. Metal Progress. Vol. 92. 
PP. 96-101. November 1967. Available as A68- 
11272. 

Stephens, R. I., Dubensky, R. G., Frauen, L. L., and 
Wrenn, R. L.: Fatigue Behavior of Molybdenum. 
Themis-UL21. Iowa University. May 1970. 
Available as AD-709580. 

♦Stonesifer, F. R. and Smith, H. L.: Fracture Data 
on Prospective Alloys for Deep Submergence 
and Space Applications. NRL Memo Report 
1933. November 1968. Available as AD- 
680021. 

Sullivan, A. M.: New Specimen Design for Plane- 
Strain Fracture Toughness Tests. Materials Re- 
search and Standards. Vol. 4. P. 20. 1964. 

Sullivan, C. P., Donachie, Jr., M. J., and Morral, F. 
R.: Cobalt Base Superalloys - 1970. Cobalt 
Monograph Series: Centre d’ Information du 
Cobalt. Brussels. 1970. 

Sullivan, C. P. and Donachie, Jr., M. J.: Some Ef- 
fects of Microstructures of Mechanical Proper- 
ties of Nickel Base Superalloys. Metals Engi- 
neering Quarterly. PP. 36-45. February 1967. 

Sullivan, C. P., Varin, J. D., and Donachie, Jr., M. 

J.: Relationship of Properties to Microstructure 
in Cobalt Base Superalloys. Metals Engineering 
Quarterly. PP. 17-29. May 1969. 

Sullivan, T. L.: Texture Strengthening and Fracture 
Toughness of Titanium Alloy Sheet at Room and 
Cryogenic Temperatures. NASA TN-D-4444. 
Lewis Research Center. May 1968. 

Swanson, S. R.: Random Load Fatigue Testing: A 
State of the Art Survey. Presented at the ASTM 
70th Annual Meeting. Boston. 25-30 June 
1967. 


11-18 



FRACTURE TOUGHNESS DATA 


Swanson, S. R.: An Investigation of the Fatigue of 
Aluminum Alloy Due to Random Loading. UTIA 
Report No. 84. February 1963. 


T 


Tavernelli, J. F. and Coffin, Jr., L. F.: A Compilation 
and Interpretation of Cyclic Strain Fatigue 
Testson Metals. Trans. ASM. Vol. 51. PP. ASS- 
ASS. 1959. 

Tiffany, C. F. and Masters, J. N.: Fracture Tough- 
ness Testing and Its Applications. ASTM STP 
No. 381. 1965. 

Tipper, L. F.: Testing for Brittleness in Structural 
Steels. Report P3. Admiralty Advisory Commit- 
tee on Structural Steel. Her Majesty's Sta- 
tionary Office. 1962. 

Truell, Rohn and Chick, Bruce: The Use of Ultra- 
sonic Methods to Determine Fatigue Effects In 
Metals. WADC TR-59-389. Brown University. 
June 1959. Available as AD-226098. 

TRW Equipment Lab: Influence of Work Hardening 
Coefficient on Crack Propagation in High 
Strength Steels. AFML-TR-65-31. May 1965. 
Available as AD-466448. 

Tuffnell, G. W., Pasquine, D. L., and Olson, J. H.: An 
Investigation of the Fatigue Behavior of 18 Per- 
cent Nickel Maraging Steel. Trans. ASM Quar- 
terly. Vol. 59. PP. 769-783. December 1966. 
Available as A67-17800. 

Turner, N. G. and Roberts, W. T.: Dynamic Strain 
Ageing in Titanium. Journal of the Less- 
Comm on Metals. Vol. 16. PP. 37-44. September 
1968. Available as A68-40589. 

Turner, N. G. and Roberts, W. T.: Fatigue Behavior 
of Titanium. Trans. AIME. Vol. 242. PP. 1223- 
1230. July 1968. Available as A68-37103. 


V 


Von Euw, E, F. J., Hertzberg, R. W., and Roberts, 

R.: Delay Effects in Fatigue Crack Propagation. 
Presented at Fifth National Symposium on Frac- 
ture Mechanics. University of Illinois. 1971. 

W 


Weatherford, W. D., Valtierra, M. L., and Ku, P. M.: 
Mechanisms of Wear in Misaligned Splines. 
Trans. ASME. Vol. 90F. 1968. 

Wei, R. P.: Fatigue-Crack Propagation in Some 
Ultrahigh-Strength Steels. Proc. ASTM 69th An- 
nual Meeting. 26 June - 1 July 1966. Atlantic 
City, New Jersey. Available as A67-41952. 

Wei, R. P. and Landes, J.: Correlation Between 
Sustained Load and Fatigue Crack Growth in 
High Strength Steels. ASTM Materials and Re- 
search Standards. Vol. 9. No. 7. July 1969. 

*Wei, R. P.: Fracture Toughness Testing in Alloy De- 
velopment. ASTM STP No. 381. April 1965. 

Wei, R. P. and Lauta, F. J.: Measuring Plane-Strain 
Fracture Toughness with Carbonitrided Single- 
Edge-Notch Specimens. Materials Research and 
Standards. Vol. 5. P. 305. 1965. 

Weibull, W.: Fatigue Testing and Analysis of 
Results. Pergamon Press. 1961. 

Weiss, V.: Application of Wei bulls Statistical Ap- 
proach to Sheet Specimens. ASTM Paper 62- 
WA-270. 1962. 

Weiss, V. and Sessler, J. G.: Aerospace Structural 
Metals Handbook. Vol. II - Non-Ferrous Alloys. 
ASD-TDR-63-741. Vol. 2. March 1963. 

White, D. L. and Watson, H. T.: Determination of 
Design Data for Heat Treated Titanium Alloy 
Sheet. Vol. 2B. Test Techniques and Results for 
Creep and Fatigue. ASD-TDR-62-335. May 
1962. 


11-19 



FRACTURE TOUGHNESS DATA 


♦Wilhem, D. P.: Fracture Mechanics Guidelines for 
Aircraft Structural Applications. AFFDL- 
TR-69-1 1 1. Northrop Corporation. NOR 69-142. 
February 1970. Available as AD-702528. 

Wilson, W. K. : Analytical Determination of Stress 
Intensity Factors for the Manjoine Brittle Frac- 
ture Test Specimen. Report No. WERL-0029-3. 
Westinghouse Research Laboratories. August 
1965. 

Wood, W. A. and MacDonald, D. E.: Metal Fatigue 
at Ultrasonic Frequency. Proc. International 
Symposium on High-Power Ultrasonics. Graz, 
Austria. 17-19 September 1970. PP. 50-52. 
1972. 


Y 

*Young, S. G. and Leonard, L.: Effect of Ultrasonic 
Vibration Hardening of Steels and Superalloys. 
NASA TN-D-5131. March 1969. 

2 


Zinkham, R. E.: Anisotropy and Thickness Effects 
in Fracture of 7075-T6 and T-651 Aluminum 
Alloys. Journal of Engineering and Fracture Me- 
chanics. Vol. 1. No. 2. August 1968. 


\ 


11-20 



V- PROBLEM AREA 3 

*.*■*•£? ‘i . 

... 

Fracture mechanics analysis -'capabilities and limitations - 
A significant amount of publications deal with linear elastic 
fracture mechanics and assumes plane strain. Attempts are 
made to identify any work that was done, taking into account 
elastic-plastic theories. 
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Hydrogen embrittlement of superalloys - This subject is of 
interest regarding turbine buckets, which are exposed to high 
temperatures. It will be of increasing importance if additional 
interest develops in using hydrogen as the fuel in gas turbine 
engines. 
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Protective coatings - Airbreathing engines operating in con 
taminated environments are in need of protection against at 
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Composite materials data on low cycle and thermal fatigue 
- Our aim here is to search for data related to composite 
structural materials. 
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